ARTICLE focuses on uncomplicated cases that were managed conservatively with benzimidazoles. The aim of this study, therefore, is to describe the epidemiology, clinical presentation and outcomes of paediatric pulmonary hydatid disease of children referred to a quaternary hospital in KwaZulu Natal.
Methods
A 10-year retrospective chart review of patients <18 years of age who were referred to Inkosi Albert Luthuli Central Hospital in Durban, SA, with pulmonary echinococcus cysts was conducted. This is a quaternary hospital accepting referrals from the KwaZulu Natal (KZN) and Eastern Cape (EC) provinces for paediatric pulmonology and cardiothoracic management. According to the Children's Institute, [13] the public healthcare systems of the two provinces each serve large populations of children living in rural areas (2.47 million and 1.66 million in KZN and EC, respectively). These account for 60% and 63% of children living in these two provinces, respectively. The study period was between June 2006 and June 2016.
Electronic medical-record data were collected for all participants. The demographic data collected were the age, gender and geographic location of subjects. The clinical data encompassed age at presentation, presenting symptoms (presence and duration of cough, haemoptysis and chest pain), age at diagnosis, time from symptoms to diagnosis and number and location of cysts. Data on exposure to animals and management modalities were also collected.
Laboratory investigations comprised of full blood count, specifically noting for the presence or absence of eosinophilia. Additionally, a blood indirect haemagglutination assay (IHA) for Echinococcus was used and serum Echinococcus IgG assay test was utilised.
Data were analysed using Stata version 13.0 software (StataCorp, USA). Descriptive analysis was employed to analyse demographic data (age, gender and geographical location), clinical characteristics (delay in diagnosis, exposure to animals and management) and laboratory investigations (blood IHA and blood eosinophilia). Spearman's correlation was used to analyse the relationship between blood eosinophil count and blood indirect haemagglutination assays. 
Results
A total of 24 participants met the inclusion criteria, of whom 18 (75%) were males. All the subjects were black African children. The mean (standard deviation) age at diagnosis of hydatid disease was 8.9 (3.4) years, with a range of 3.0 -16.0 years (Table 1 ). There was a delay of 5.8 (5.7) months between first presentation of lung disease and actual diagnosis of pulmonary hydatid disease. Of the patients, 79% reported exposure to dogs, while 8% had been exposed to sheep and cattle. Exposure for the remaining 13% was unknown. Five children (22%) received antituberculosis therapy owing to the clinical and radiological changes observed at the primary healthcare centres prior to referral to a higher level of care.
Eleven patients had right-sided cysts, while 7 had cysts on the left ( Table 2 ). Six patients had bilateral disease, and 4 had additional cysts in the liver, spleen or orbit. Overall, 70% had positive IHA for Echinococcus, and blood eosinophilia was present in 45% of the subjects. This gives a positive predictive value of 0.7. There was no significant correlation between IHA and eosinophilia (p=0.22).
With regards to treatment, all subjects received albendazole 20 mg/kg, as a daily dose or as a twice-daily divided dose, both preand postoperatively (Table 1) . Surgical enucleation was performed in 75% of the cases. A conservative approach using albendazole only was adopted for patients who had multiple pulmonary cysts and/ or cysts in multiple sites. Of the four patients with disseminated disease, two were lost to follow-up, one had persistence of cysts in the spleen and one improved following enucleation and percutaneous drainage of liver cysts. Postoperatively, 67% of the patients were admitted to the intensive care unit (ICU), with an ICU stay of 2 (2) days. Four patients required invasive positive pressure ventilation for an average of 2 days while in ICU. The mean hospital stay was 20 (13.8) days, with the majority of subjects having a prolonged hospital stay. There were no deaths reported.
With respect to geographical location, 63% of the patients were from the EC, with the majority from Mthatha (50%). The nearby areas, Libode and Tsolo contributed 8% and 5%, respectively ( Fig.  1 shows numerical distribution; Fig. 2 shows geographical location in EC). The remaining 37% were from various parts of rural KZN: Empangeni, Vryheid and Ladysmith.
Discussion
Hydatid disease remains a significant cause of morbidity in SA, but very little is known about the true epidemiology of pulmonary hydatid disease in children in SA. This study revealed a male predominance and geographical clustering of cases, particularly in the north-eastern region of the Eastern Cape. There was a delay in diagnosis of pulmonary hydatid cysts in most cases, with a mean delay of 5.8 months. Despite the delay, there was a successful outcome in all patients, although 71% required surgical intervention. Laboratory markers, particularly the Echinococcus IgG assay, were poor screening tools for the diagnosis of pulmonary hydatid disease. 
ARTICLE
In a Turkish report of 100 pulmonary hydatidosis cases, the largest group comprised of school-aged children aged 3 -9 years. [2] In our study, the age distribution was comparable. In another Turkish study, the children were found to be older, with a mean age of 10.2 (3.9) years. [14] The number of males with hydatid cysts exceeded that of females at a ratio of 6:1. This male predominance has been noted in previous studies. [11, [15] [16] [17] In one study, the male prevalence was 76%. [15] This may be related to traditional practices wherein the rearing of livestock is left to males, especially young boys. The risk factors for hydatid disease are well known, and include exposure to animals such as dogs, sheep, cats and cattle. In the current study the subjects reported exposure mainly to dogs, sheep and cattle. With regard to geographical distribution, more than 90% of our patients were from the rural parts of the EC and KZN provinces, and this is in keeping with studies from Eastern European countries, where most of the patients were from rural settings. [18] Interestingly, most of our patients were from three parts of the Eastern Cape, namely Mthatha, Tsolo and Libode, which are in close proximity to each other. This demonstrates the clustering found in the current study.
However, a number of other studies have documented hydatid cysts in urban populations. One such study by Anadol et al., showed an equal distribution between urban and rural children. [2] Visits and migration from urban to rural areas may explain the cases of hydatid disease in urban areas. Two of the patients in the current study were children who reside in Durban, an urban setting.
Our study revealed that the diagnosis of hydatid disease at primary healthcare level was often delayed by about 6 months. This may be attributed to the fact that healthcare workers at that level are not familiar with pulmonary hydatid disease. Twenty-two percent of the patients had a trial of TB treatment for their symptoms, prior to referral to a tertiary hospital. In countries where cystic hydatid disease is endemic, neither the frequency or duration of delays in diagnosis is documented. The definitive diagnosis of pulmonary hydatid disease is made through radiological and serological investigations. In the current study the IHA for Echinococcus had a low positive predictive value. Previous studies have shown that serology has a low specificity. Eosinophilia may or may not be present; in this study 45% had positive eosinophilia. Newer tests such as counterimmunelectrophoresis and an enzyme-linked immunosorbant assay that have high sensitivities should be utilised, both for follow-up and as screening tests. [2] However, the NHLS in KwaZulu Natal does not offer the newer tests, owing to cost constraints.
The anatomical location of cysts favoured the right lung, which was more frequently affected than the left lung, and this finding is supported by those of other studies. [11, 14, 18] A study in Turkey revealed equal distribution of cysts between the right and left lung. [16] In a 10-year Turkish review of 33 patients with pulmonary hydatidosis, 10 patients also had cysts in other organs, namely the liver, brain and spleen. [15] In our study, 4 patients had additional cysts in the liver, spleen or orbit.
The management of >70% of our patients involved surgical enucleation of cysts. Posterolateral thoracotomy for the lung cysts was used as the approach, and this replicated the results in many studies. [3, 12, 17, 19] In one study patients with bilateral lung involvement had a second thoracotomy 6 -8 weeks after the initial one. [19] All the patients in this present study received albendazole 20 mg/kg/day, both pre-and postoperatively. Previous studies have demonstrated that low doses and short courses of albendazole are not effective in treating hydatid disease. In a small study by Aggarwal et al., [20] albendazole at a dose of 10 mg/kg/day for 8 weeks was ineffective in the treatment of hydatid disease of the lung.The adverse effects of albendazole are few and tend to be mild, and although gastrointestinal upset, dizziness, rash and/or alopecia can occur, these side-effects do not warrant discontinuation of the drug. [21] According to Brahim et al., [21] cysts that do not show any signs of radiographic involution must be treated for at least 18 months for pulmonary cysts, and 3 years for hepatic cysts, for good results. Two-thirds of subjects in the current study required postoperative ICU admission, with an average ICU stay of 2.6 days. This resource may not be available in many low-middle-income countries, but no subjects required invasive ventilation, suggesting that access to high care facilities may be sufficient in most cases where technologically complex ventilation is not possible. There was no mortality in this study, and this is comparable with the results of other studies. [17, 19] A strength of this study is that we analysed data on pulmonary hydatid disease in children from two rural provinces in South Africa, which has not been studied before. The limitations of the study are its retrospective nature and the small number of patients. Larger studies are required to validate the findings.
Conclusion
In conclusion, despite exposure to risk factors and living in endemic regions, there is a significant delay in diagnosis of pulmonary hydatid disease.
The indication of geographic clustering in parts of the Eastern Cape Province signals a need to improve feedback to healthcare providers to maintain a high index of suspicion in school-age boys presenting with chronic respiratory complaints in the region. Prevention and control strategies need to be implemented to eradicate hydatid disease in this region. Health education of communities and primary healthcare workers is essential, to enable timely diagnosis and referral to healthcare centres capable of treating pulmonary hydatid disease. An over-reliance on a serology test as a rule-out test needs to be de-emphasised.
